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(57)Abstract: 

PROBLEM TO BE SOLVED: To control variable octane number with a 
simple structure for obtaining stable self^ignition combustion in a wide 
range. 

SOLUTION: A device Is provided with a high-pressure fuel injection 
valve 2 for supplying high octane number fuel 33 with high pressure, 
and a low- pressure fuel injection valve 14 for supplying low octane 
number fuel 42 with low pressure. A low combustion pressure chamber 
6 shut out by a needle valve 1 and a high combustion pressure 
chamber 7 are formed on the high pressure fuel injection valve 2, and 
the low combustion pressure chamber 6 is provided with a partition 
plate 63. When low octane number fuel 42 is supplied from the 
low-pressure fuel injection valve 14, an electromagnetic switching 
valve 20 for return fuel passages 10, 29 is opened, and is released to 
the atmosphere. When the needle valve 1 is lifted after the 
electromagnetic switching valve 20 is closed, mixed fuel in the low 
combustion pressure chamber 6 is injected with high pressure. Total 
injection rates and a mixing ratio are controlled with respective driving > 
pulse widths. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



€0 



Copyright (C); 1998,2000 Japanese Patent Office 



/ 1 



09)B^mif^n}f (J p) 



(12) 



it ^ $g (A) 



(SDlntCV 
F 0 2M 



^^2000-249015 
(P2000- 24901 5A) 
¥J5lcl2# 9 ^ 12 B (2000. 9. 12) 



43/04 



F I 

F 0 2M 



43/04 



f-Y3-r(#^) 
3 G 0 6 6 



m^mm M^m<D^7 ol (^ ? m) 



(21) mm^^ 4^^3^11-49469 

(22) tB^B ^J5K11^2^26B (1999:2. 26) 



(71) tfiI^A 000003997 

(72) ^9g# ^ 

»^;iim«^r^#3^;iiis::srr2ii:^ 0^ 

(72)^9^^ mm 

. #3^;iii^^T^^^;iiE^»r2^ 0^ 

(74)f^A 100062199 



(54) [^9gco^^] :tfvu>^B^^i^j^iioj^^?ftlt&@ 

(57) imm 

7 t:^m5^:^n. igj^EE^ 6 tt^^ 6 3^:^ 




em 

A«« 



ST VC 

A H .> a 

^ A If A 
IE -V^SC Q\ 
SI 

» U 10 a ^ 



18 

m * 

sc s; 

A A It « 

B I I M M t tt: a CE 

SM-H 1^ W ; : : 

: ; ; : t i O «m « * o 

- CH ri •» «3 r. - r- r- »- <M 




Ti^mA.fditwmzjz'ox. ^Tim^^^^miE^mu 
^h\z^m^txx^o. ^(om^i^m^iz. ±tii&&m. 
mmM^xDmji:^mmi^xi^^^tt^\z. mm&^m^ 

^nxi^^^:it^^miiT^m5i^m3$m(D^'^jv>^ 

^mi^i.x±$EmTi^mmr^mi(D>^-hm^. tf^^ 
<^'pm^6^t.mmi^x±tEi^mi£mii±t^i&m&^h^ - 
mm'r^m2<Diy-~ h^^^. ^mz.xi^^^z.t^nm^ 

^^^■^rixi)^z.^^i^m^T^m^m5mm(D:^:j 
immm?] ' ±mmm^mmz^:5<s:mMm(DmMcm 

nn^ms ^tz.\:i4\ztEm(D^v 'j>^E.mikmmMmo:> 

[0 0 0 1 ] 

nv:^'jo>p^mMm(omM^mm^\zmL. i^\z. ^ 
^ >M^(Dmn(D^m^mm-r^rzisb\z^^mcomM 

[0 0 0 2 ] 

mm<D~^&tLx. 2mm(Dmn^mj^^r^^t^ 
^z. ^n^-rKDm^^-^^mm-r^ctx. :t^^ym 
^<r>mPt<r>^n^mm'r^:^mf^^^ibnx^^:b. zlcd^ 




2000-24901 5 



^u:^^t\z^^mM^n<Dmm^mm'r^t:.it>\z\t.., ^ 
mMm(DmM^\zn l 2 mm<D^n^m^^'f^ z.^t^x 

[0 0 0 3] mx\t. ^m^b- 1 2 e 0 2 4-^i>$g(c 
ti, ±^m^hmtKm^m^^i(D2if.m^mxtimm.m 
'r^—^)\.m.m<DmM^mt^m.tm7r^-^rix\.^^t^. z. 

[0 0 0 4] ^rc. 6-108945 

(5. 2a^(^jg5iEj^.^7}^>:/^^t,v ^ti^nxmiE^ 
ntzmn^. i'D<omm^m^t^ibmm\zm.m'r^^o 
^zi.tz2^m<omn^m^m,tm7!k'^nx\^^^. zoh 
. (ox\t. n^(o^jy hmm\z^-^x2m<DmM<om^m 

[0 0 0 5]. 

^I^BMmM^y3:(E>Z/^^zmJEmM^^>^f)^^n^tl 

m^iii^wx^K). m^if)mm<\::T^h^h\zy ^m-^<D 
mmi^^mitT^. ^tz. ^i£<t\zf^v^m^(Dmmm 
ti^^^>y'ti:m<Dmm\z^^mm<Dm.^t^^:f^^u^(Dt 

[0 0 0 e] ^rzm^o:>mmz^i.^x\t. 2mm<Dm4 
(^M-^m-^^mmmtE.^^^zmux'^^mm'r^z.^iTb^ 

^mm^i-^izmj^ z, thT&^T^?^*^^. 
[0 0 0 7] -^.zix. i^Bjti, it^&^mmrsim^x^ 
-oX2mm<DmM^m'^i.x^mm^x^. ib^^^<Dm. 

[0 0 0 8]- 

xm:^^ri. ^^'DBMM^^^m.K^mi^xiyv >yp^-^M 
^mA^^m^^^EEmnmm^^. m2<Dmm^mEE 
xmt^n. :^^^±mmm^--^i^^fx:i<Dm2(Dmr4^m 

[0 0 0 9]" -TT^^-fc.. m2(Dmm\t. i&E.mmmM^ 

^(omjiid^^i^jEhyz-ox^m'^ti^. zcD^^mum 
M&o:>mm\t. ^jEmmmm^(Dmz.{m^mm\zjz'D 
Tffg^n. m2<Dmn(DmMm\t. iS:iEmMmm^i^(D 
mx^^im^i^mmiz^^xEfm^ti^. m.-ox. w.i(Dm 
n^^Tsm2(Dmn(Dm^m^\t.. ^mz-^^umi^n 

[0 0 10] z.<Dm^m 1 <D%m^^ ^\zn:mti.rzm 
^^2<D^m\z^\.^x\±. ALtzmM^\'i^. ;a5JEcDmio 

\z^K^mx^n. fi^-o^nm^z^^T^^mm^t. ^ 




2000-249015 



coo 11] ^^y)mii^mcx\^^^vtmx\t. mm 

^(DmM^mmiZiS:mEE^i^mEE<tfji':>Xh. m±^co 
[0-0 12] ^tE,(C. C:<^if5j$:S2(^^0^^^<^{C:^^ 

mtLxi.^^. 

roois] z:n\zj:o. m2(DmM(Dmm^z\t.. 
B.[£^mnmmzi&EE\zutzti. M2(Dmn<Dmii^^7b^— 

[ooi4]^;^c; zL(Dm:^m3\z^^m.r^m^m^<D 

m^rz.{tmmz^-ox. m.iimm^t.i^mK^m^j&h 

\z^m-^nx:^D. ^(Dm:nmw^^\z. i.te^i&.&mM^ 

^^<D^^f)mm\^x\.^^h.t'^\z. -^Simm^mu^ 

\z. ±^tzmmm^^^mA.r:z')9—>mwM^i)mm'^ 
tix^^^. 

[0 0 15] jiiBtt^^fi; mmii^m\.xn\zmn<D 

&^mm^^\zm^^mr>x^^^. rs.^. §^m^±m(D 
^^MJi^nm-t^^o\zm^'r^:zL^x^^. 
Tv ':^^->mnmm<Dmm^^^f)m^^x^^^^mx 
i&^mm^m^t^^m2 (omm^mt^-^nx^tiL^ 

\tf3:<. m.Jlmu^^^K>i&m^Em.p^\zmmzJmr 

[0 0,16] z.:ix. m7L\nmm7(D^o\z. 
mm^^\z^^i&mfEm(omnmmf)^. ^j^mn^m^ 
•^^^<omn^mmmt:mti^tx.i^^o\zm^^ri^ht 

[0 0 17] ^tz. li^^5C7?^B^(c:fet,iTIS. ±ISi^ 

^mnm.mmt. ^^(D9c^m^^mm\.x±m^^^ 

±-tE^mE.^L±m^m&^^^m^-r^m2<7:>iy- h 

cooi8]^so, ^E.mnm.is^^(D^^f)^^jy 
^t. ^i<Dzy—hMi:}^^mri^z.t\z^D^m(^^^i 
mn^. ^tzmm\z. m2.<D>^'-hm^i^ii^min^ 
ccbiccto. <&mEEM^i^m.EEm.izmmT^. tifox. 

[0 0 19) m:^m6<D^Bn^z^\.^x\t. ±iB 

m2<Dv- hBB;:>^, mm^4\zj:':>xmf^^nxi.^^. 



[0 0 2 0] 

^(Dmmt^m^^zfji^tthiz. mf£^m\zii^oMm<D 

mizjzr^x. mi, m2o:>mmcom'^wi^^jAimmx 
^^mmx^. mmm^0kmz^.\^rcmM^^<Dmm. 
^^^x\t^^mikmMmm<Dm^^m5Zx^ 

[0 0 2 1 ] 

^^^^^m\zm-:^i^^xmm\zm.BMT^o [ 
[0 0 2 2]giifj. :io^B^\z^.^^E.mtk^y^j> 

p^mmmmmmm^m^o:>-mmM^^i.xi.^^. 
[0 0 2 3 ] sfc:tet.iT. 5 I ^Mm^z^ti^nmi . 
^f^n^mnmm^^-yh^TjkLx^^^^^ zicDmnm. 

^f^n^^&mnmm^2<ti. co:>t^EEmnmm^2<D 
^m\zm^'^tirzyuy^^<Dy\ryz^>^i 3 ^. :z(d 
y\Oz^>^'i 3^^ hxmmmn^m^ 2 \z-mz^m^ 

[0 0 2 4 ] -htai^JBEj^^PtM^ 2 9cmz^JL 6 2 

. ^^-r^yN';w:/7f<5='^ 6 i <f:. a;u:/;:;:/u i 
J:^.T^Pfg^;^rS]fc#^$tlfc.tf^l<h, ccoff^l^ 

[0 0 2 5] ^ 6 1 F*^l(CtS, mMMiii. 

X. ^^i(omm\z. iS:m&m6^^wim.jEm7 hTbm^ 
-hgi5 3^^A.T, fg7L6 2a!ifc. ^rzmm.EEm7 

^1 •^'r^lgpc^T^— />;t^com2 i/- hMl b (1I2#BS) 

p^T^n. 7b^z:>^^ 1 y hi.f-z^mx\tKi.^{zmm 

^^6 3€::^L, C (7D tt^ffi 6 3 IC J: ^ T. ^etC, ^ 
7L 6 2 0iycDgB5^6 a chKj^jE^ 7 #JCDHi5^ 6 bitCKili 

^nri^i^ (Ei2#Bg) „ ±tett^«6 3cocfi^coiiis 

TLlCti. ^^iTl^^SiiL, *^pS^if^in/^<i:<^r«^(C 
cOHIS^e a <hie5jK^JE^7{R!)c^BC5^6 b <!: ti^±tcli^)^K 



(4) 



2000-24901 5 



[0 0 2 6 ] ±$^i&m}£m 6 <D}^m.EE^ 7 m<DM^ 6 b 

[0 0 2 7] ^fc. EI 2 IC^r ct -5 (C. ^^15ti^C7)^ 
3E^t*cC0||l hgD 1 a:^tig?L6 2i^^(7DT^'>- hgg 

[0 0 2 8 ] ±t2{£JE*^»^®#^# 1 4 t^. ^feiiifC'^TL 7 
2 ^#-r^AVU>^4^7:^ 7 1 ^, /NVU:/7.:/'J >ij7*7 3 

^zj^-Dx^mmyji^iz^^^^nrc^^^? ccDtf^ 

7 4^U:7h$iJ-^VUy^ K7 5(h. ^^;^T:feO. 

CO 0 2 9] ±$E&E,mnmm^l 4<Dmil7 2tl. A 
'^i^>^l 3;fe^^;\VU:/;?^*^-< 6 1 ^ilL-X?^^i£^n 

^ 2 <D<£*gEE^ 6 (7).(g?L 6 2m<D^^ 6 a tC^^^nx 

[0 0 3 0] ^.(DmmmcDmmmmmm:^^^ 2 mm<Dm 

>mmM. ^'^(J^WF^4 2ti^^^^^y^mMx^^. 

[0 0 3 \ '\j^:^^^>mmMz.z(DmM^\t.. 
>i734^. ^-1^ 2 B\z^ omm^tixmni^>^ 3 ' 

2 7i, *^^:7^;i.^3 2 ^1. ^-^2 e^z^Kimm^ 
ti. 7^^-::>y^-\^:^>y2 7ib^ib^^i^titcimm^i^&\z 

i^'cisii^mmmM^2^zm^%^^i^E.mn^,>y2 5 

^(o^j^m^t^y-^ 2 siz ji^^jEM^ 2 3 ^com 
ni^tj^m^&tj m^if^i omp a) -^zmEET^^iE 
mi^=^zLi^—h/'<)Uzf2 4 :7-< — K7j^>:/2 7 <hfi5 
i£mn^->y2 s h(Dm<7:>m^3 r ^^cojEti^m^EEti 
^zmEET^i&EEmu^iLU-hw\^y'3 I ^m^x 

u^=L hj'{ju~f3,i'-^^ih^ti^txmd^^rirz^m(D 

4ic;^$nao ^;^c, ±m^jEmMmM^2(Dij^-> 
mr4mmio\t. mni$^>^ 3 4^{^7b^o^j:^->mM 

2 9 (cts, i^iigg 2 9 ^mm-r^mm^w^^ 207!}^ 

[0 0 3 2 ] ^;^c. {S::t^^ >m^M 4 2 

m4i5'>^ 4 3 "e—^ 4 i^z^omm^tixmni^ 
4 3no:i^z^Cf^ymmM4 2^{£EE*s«^f4Pa^^i 



4{C#^*^ra<gBE^.I47j^>7'4 Oi:. *^^4yYyU^3 6 
ch. AKi|^ifP|t#^^ 1 4 lcM^fiBEiig§3 9 P^co*?S^ifEE 
tl'^FJf^EEtJ (^JA(^0. 3 MP a) ICP9JEf -5 jl 

. mMt^y^ 4 3\zm^ri^. 

[0 0 3 3 ] r^^. mi\z^\r^x\^. tt^&^i&EEcDm^ 
m^i^mi^^mmx. Mj£<Dmnm^^^:Jis:\.^mmx\ ^rc 
f^i^^j£(Dmp4m^^mmx. ^tn^nTjk^nxi.^^. - 
[0 0 3 4] ±t^mm^^^2 0. isij£^nmM^2^ 

-Jl'ZL-y h4 5:^^i^d!,tl^tl^mmyV\^xm'^\ZJ:^ 

X. m^^zmm^ti^^ 

[0 0-3 5] :fi::\z. ±Bzm$!i(Dmm^mi^m\z^^f^r^ 

[0 0 3 6] n^mmm:^yv >^mmm\zi^i^lx^^ 
mi^mM^^^i^xm^tzisbizit. m3\z^'r^m^m 

-5. M:^mzn. m^A^zi^^^^n^i&m^M^mi^ 

^Lx. m^D^zi^^^n^^mi&n^i^^i. 

<D^W:^:t^i$^>m^. ^.n^nOa, Ob/'Oc, O 
dif ^ t / Oa>Ob-^Oc>OdOli^ch;i^. ^ 

.\zmtr^. 

[0 0 3 7] ±umn^M^m\z^^^x\-^. ■:t^^>m 
(Dmfsi^ 2 m<Dmm 33. 4 2 cDri'&f>j'8-;&^^*:t ^ ^ 

^Itl^^ 2 <i:i£EEj^^»ei^# 1 4 coi^|tA;u;7;pcoaii^ 
[0 0 3 8] ^*^^ieM^2, 1 4cD^^^&57^f^ffi:^UJ 

6\z\^. i^:^^^>mmn3 3t^ycmi.xi^^^ 
<Dm^(D^^ ^>^xnMmm^2 otm^tj^Ki. 
^^et^±%jErF\zmn^ti^^ :i(D^mx. m.^mM 
^m^i ^t^m^^mzit^cr:Lm^(D/^)v>^mxmm-^ 
ms^m) . cntc^o. ^^^^>mmM4 2 
fimmEEm.e\zm%%'^ix^. ^:t{7i^>mmn4 2ti. 

ltfe^&9{£JE mX\tO, 3MPa) xm^^^n^f)^.. ^ 
m^Em.6i)^±%jE.T\z^^:zt.fi^^. ^atCD^AL, ^ 
cD^^^fi5^;^cttiSJ:t^^>'fasjfe^.|Sf 3 3 7!»^U^->*^^4il 
S§10. 2 9^iiLTj^^fif^>/7 3 4^g^tjt5$n-5. C 

:iT®^.iE^6fi, tt^«63iCctoT, miezmoy 

a i:ie5*KjE^7#J(7)gp^j^6 b <i: {CEiij$nT;fc 
0. i5;:r^:$7>^*%*4 4 2;!>^ifi7L6 2#J(DgB5}'6 atC^ 
^^$n^»i:i:t)lC. 'J:$'->«S?4iSgS 1 0 75<fe5«JE^7 
<B'JCD^^6 blC|«|0g$nTl.^'5COT. m'^^tltzi&:t^ 

^>mmM42\t. i&.mjEm,e^\zmmzi^m^ti. u 



(5) 



^Sti 2000-249015 



CO 0 3 9] i&^^-s>i^mi!&tf3t4 2 (Dma^tmi 
cnicjco. (s*KJE^6 lets. 2m(Dmm3 3, 4 2*< 

*«mf!a?L6 2*^e,?g5ffi-cig«$ns. cot^, 

Sjfc,.m58«)^#2 0*i|Si;'-Ct.i.5C:i:;6^e,, 
^'>47 3 4{B!l'sfiStaJT-5Ci:t>;5:ti. "gTL 6 2 S "Sl^ 

[ 0 0 4 1 ] is, (ctg|5iie^fr(Cit;[;.T^^-5^ 

®^i'^>-(ii*«^£f4 2caa-&fij-g-{j. ^m.m.m<^m^i 

CO 0 4 2] iajff*K^ig|*#2©|gif,A;|.;:^^£Ta. i£ 
ffM^lSI^^ 2 <Dffi»,/N-;PXT a fi, fiE^lSE^ilciSJ^ 

-^^zM^m-nm^^iifs.^, s^. «je».^ibi^^ i 4 

^-LrmfiS^^^S: OcoON/'?;u;:^T c (i, i -y-'f 
«KM<D«-&lc«, -E4C2 (A) cOJ;p(c;a:i3. i£)ggE 

_[o 0 4 3} 0 6fs. ±mmm^mmm.<Dmm(o^n'S: 

(cSo-#. ;z.5^.;,y2-p. tl^9$^lT; ^JK^Gfpa^tfi 
QtotaK m-tm-^a'S:^n^n^^r^. -■iK^Z^'rv-^ 
3 T, RSI^Rf «S I Td^ 2 0 oaM^Sf SI I T 

l^rftJEL. X5^-;/7'4-e, twM^PfSS I T 1 ICilL 
tz.ti^'^i)-^^V\-&t^. m^^m I T 1 \Zti-otzib7.^-j 
7'5•|Cig^•C. «!K«)Jft#2 0WON/-?;UX Tc ^RffS 

7) . C60fiJE*!!!?Sfi>a!W^i 4 0DSBII)/-?;i.;^TbcDA;U 



CO 0 4 4] ^LT, firrSOT/'?;U7.i|iiTc 
m£tt«j$^2 0 2:1^1: -5 (7.7^-:/y8. 9) . $ e IC. 
X7"-;/7'l O.TR)f^<^)i!SI=fB#K5 I TtZ7iofc*^ii9J^L. 

[0 0 4 5] -C0J;5lcJitBJSS*4«S*f^|gjcJ:n«« S 
L x:: g E^i^jSK^ ^ t# s c: i: TjJ-e € s . 

[0 0 4 6] 0 7«, iiJjE«^ie*t#2C5— 

rBia5w^-A«o^2->- SSI b^i^sf -sjiSBS'- 

8 2i. €^rb, C:cD5^}tgg#8 2$riSr*KjE^7cr)j£BB 

zy-jm 8 1 tt> /-^^^mumi)^ c . m^i t>i'jyh 
i<^)«F^4*S8'cfa. (Ay <o^-oizwi±^m-sjmiif3i-D 

[01] ^<^Mm^zm?>m-^mmms:(omez^mr^0S^ 

[02]. iifjBE^K^i§#^#(^)5fei^.gE^j£^ Lx^-r^m ■ 

• - 

[0 3 ] .ili5«S«i&^t-#ttS. • , . 

[04]^^*«^ (A) ili^mmM (B) (Ci5tt.5=&/'? 

[0 5] ^jE^iPt'Sftf^ 1 4 (^j!«i|£^lel^B$(7)I5^BJ0. 

(A), itmmm, (b) «'j 7 Mi?tc*5it 

[^#®ift?g] 

2- ie;jE<«^ps»t# 

3- --±gC>^— hgg 

4- TSS->- SBB 

7-iB;j».ffi^ 

1 o-'ju'-y^.mmis 

1 2 •••iS»Jl:^ 
1 3 •••/\-^->->ir 
1 4 -{EBE«S)p4Ra*t^ 



(6) 



2000-24901 5 



2 

3 3-?Si:t^i^>mmM 



4 o-i&EEm^'^^>:/ 

6 



1] 



CgI2] 



..-29 .30 



1 

4.—T0->— hap 

2 0-S«ttft^ 





2 S— KES«Jt?Ixt^ 



45^ 




(7) 



2000-249015 



me] 



dED 



SI 



I 



^S2 



.S3 




(A) 



(B) 




A 62 



F:$^-A 3G066 



AA07 AB02 AB06 BAM BAIT 
BA67 CB16 CCOI CC06U 
CCJ2 CC14 CC20 CC43 CC66 
CC69 CD26 CD29.CE22 DA04 
DC05 DC09 DCll DCI4 



.This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



0*^ 



